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1. (20%)(a) Solve the initial-value problem
L5 + WPz =sin’t, 2(0) = 0, 2(0) = 0.  (10%)
(b} Discuss under what frequency of « the system is in pure resonance. (10%)

2. (10%) The inverse of a 2 by 2 matrix seems to have determinant = 1:

det(A™) = det( —dc ; ]) = 22=%¢ — ] What is wrong with this caleulation? What is
the correct det(A~1)?

3. (20%) Expand f(z) = |z|, ~r <z <m
(2) in a Fourier series. (10%)

(b) Using the result obtained from (a), show that nil =T (10%)

4. (20%) (a) Find all values of z for which the matrix A = [} ﬂ has an eigenvalue equal to 2.
(6%)
(b) Diagonalize the matrix B = |}J _21] . (5%)

(c) Calculate the power B**?? of the matrix B = B __21] . (6%)

(d) Let Q be any matrix which is symmetric and orthogonal. Find Q2. (5%)
Y
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. (30%) The faces of the thin rectangle plate in Fig. 1 with sideb=1,a=1

(a) If both left and right sides are perfectly insulated, the upper side is kept at 0°C' and the
other sides are kept at 100°C, find the steady-state temperature u(z,y) in the plate. (15%)

(b) If the lower side is kept at U °C, the upper side at Uy °C, and the other sides are kept at
0°C, find the steady-state solution. (15%)

Note that both (a) and (b) satisfy Laplace’s equation.

Figure 1: Square Plate




